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(57)Abstract 

PURPOSE: To improve resolution by forming a projection optical system 
of an optical system having a reflection type lens, and fully filling entirety 
or part of an optical path of the projection system included between a 
surface of a board and the projeaion system with medium having 1 or 
more of specific refractive index to the air in the wavelength of a light. 
CONSTITUTION: A beam 12 generated from a KrF excimer laser 1 1 is 
emitted to a mask 3 via a beam shaping optical system 13 and an 
illumination optical system 2. A light passing through the mask 3 is 
exposed on a board 5 via a reflection type contraction projection lens 7. 
The lens 7 is a Schwarzschild type optical system having a numerical 
aperture of 0.3 to focus the mask 3 on the board 5. The entire system from 
the irradiating side of the illumination system to the board via the mask is 
installed in a liquid vessel 14, and water is fully filled in the vessel to fill 
the water in the optical path. Then, a pattern is transferred to a positive 
resist film coating the Si board by using a projection exposure apparatus 
to form a 035μmL/S pattern. 




LEGAL STATUS 
[Date of request for examination] 
[Date of sending the examiner's decision of rejection] 
[Kind of final disposal of application other than the 
examiner's decision of rejection or application convened 
registration] 

[Date of final disposal for application] 
[Patent number] 
[Date of registration] 

[Number of appeal against examiner's decision of rejection] 
[Date of requesting appeal against examiner's decision of 
rejection] 

[Date of extinction of right] 

Copyright (C); 1998,2000 Japan Patent Office 



BEST AVAILABLE COPY 



lI-Mar-03 13:4* 



ci8>B*n*mr < J p> (l2) ^ ^ & ttF & • (A) 



ClDMMUHMMV 

^§1^7 - 220990 

(43)£HB «7*<199S)8J!18B 



(51)lnta.* 
HO 1L 21/027 
G 0 3 F 7/20 



kmc* /f^ss#« 

5 2 1 

7352 -4M 
7352 - 4M 



F I 



HO 1L 21/ 30 5 1 8 

S 1 5 D 



(21) ttiK#«* 

(22) tBHB 



4MOT6-8136 
¥j£6^U994)l J328B 



(54) 



(57) QMS) _ , 



(71) mmA 000005108 

«^^B2JJIWt 

(72) «^* «n fi 

(72) RW* ffl* *» 

KSc»BD^^mmtt^ra 1 TB28o#* 

**^BtLlttfWr**SOT5frl*i 




BEST AVAILABLE COPY 



(2) 



WBV7-2 2 0 9 9 0 



mmutoiun 

DS«±^<e«S-tt* - 1. C * D±E»«J:C/^-> 

181**3] «3R*2K:i$V>T. ±EB)t©Sfittl SO 
-2 5 0 ninTSi/^-^^ 
«**4] fltMftjBUfc********* 1 '^* 

0 »fct-4i»**» £ i C J: 0 ±ES*±cn*-> 
*«jeB3fe£B. 

[»**5] B«14WJ«. ±E3aat**t«ie 

[0 0 0 1] 
[0 0 0 2] 

[«*©**«] l s i spcdh**^ ©*ttaR^»ffa 
c«n&«>h«u&B aw** 1 * < » li 6*itw»*. 

[0 0 0 3] H2 (b) Ctt*4»«3t*®3^*«* 
9l3t**2«:^UT-7X4'3lwP«an. ?X?3±0 

a) icEtt.«T*&«>. »NAfci£ifc&ft:K.fc9*B 

5>^rog* («*4 3 6nm) . i««6*3 6 5n 
[0 0 0 4]-*. ■«t»©*#»«MW»» NA * 



*^Si*4^ttttT. «S(»S)tt*'ffl6nT^*. 
2#«. S84 7 2H (1 9 9 2*f> KttU&nTHi. 

[0005] -35. *yyy97* 
jo asa«jt**tfflu*^*i««snTv»«». cost* 

»U4St*»::.fc&r«*o.7 l««)*«ftNAiT«S 

0245-253 nmtV>^ tt««UEV»KS*«Tr«3t 
+ .>7U- !f Xf^ /WBfcBBfeW— h 

[0 0 0 6] *? i y^7>K;**-*>:«r3t<Wt i § t * tt ' 
*. 199l¥)*12I*6»14li:BC6nTW 



(0 0 0 71 

tt«BB*fcBl'>X«>«**>l | '« T * 0 * 

>xtt.T«S'Jc«Btr 

©raj©*#X»**6 <H2 (b) »cB*r* 
*Jffliffftai»il>T*ft»* Jt*03tB»4B2 (b) ©« 

<o^saNAtwsta-&*«>tt*«>tffl* T ** t, ' >5 

[0 0 0 8] *»JVy»7-(«M««*6M 

r FX*->"7W-if 9 3nm) *t«»»tt«* 

50 [0 0 0 9] *56W©B«tt» «3fe3!!©BJtK»«>*a 



—586- 



(3) 



&H¥7-2 2 0 9 9 0 



[0 0 10] 

x»c*au ±ET7J'±ort#'->6fi«3t**t: 

>ft»*T***C»^ ±BiMWt*a*MMl' 

xb-w. ±E««>ifc*c*«**a* c * rt "* lfc * ,f 
i j; o*e»«aT«fc-r. 

[0 0 11] 

[ff*] B2 (a) IC*TE«3t**<Mfctt£#*«fc 

•r«*©B*r*«:Xfca** H2 (a) 

tt B2 (b) lC*tt*B*rS8tt'Maai'>* 4 * S * 

■iijmmv>xt H2 

(a) IC*V*T. ^©BiffW^S^a*©**®* 
K t *# w«# ©*»©#» * * * b 

«^>T. *a©B***SHt**T«». IQtf 
ttR i UTUffi c»ts itaa* n ©«>«*« * • 

KftttStaiWCl/nfc**. £©««• 
2 (a) Ttt«B«>fclMB±ttRi*****< II * l ' T>l 
[0 0 12] WattCHTftMWT? 

**/s»t*euct**a*K. -nmaasssasa 

1.2 Ea;T**ili:*ia*UV^. X, Bit 

*. xtt7»3-*. miaeKt*»e©*«* 
sn&c*»ufc«*. «£«aaBaafi««Bfr 

[o o i 3] a*. jawMrcaaoaa^B** 1 ®* 
& #irj:OB$T**<«<trr*£. x»a»»B**fc» 
»«feR«T»n*«»*fc*. c*ie.aa»i*ttaa< 

[0 0 14] 



fc U— !f Jt 1 2 fc. K-ABS53t** 1 3 &tf B9J** 

issits!i8*aBi'>x 7 fc^-csa 5 tajtr *>. 
Kwaa^w^XttHaao. 3 ©->a/wy->aJWF 
ajt**T. Tx^sfcaas-hiceasir*. ai- 
H*©#**tt*<*'r* 5SS5> * fc ® T * 0 ' aaojt 

jo #fc«#SSi 4©rt»lcRBU »<*SS*i:.*£* 

[0015] a»B3taasrav»-c, s i»«± 
ca*ufc#^a^s?^^a(riwA.Bai Mm) ca* 

fc-*Si©/<*->fce»Lfc«*. 0.3 5«mL/S 
*ua»«*»-CB3tSfTt)&tC%a«B5H4 0. 5 (in 

icassufc. 

[00 1 6] a*, axaaoaa. #a©aa. a* 

w>Xffl*5tRtWBci*. **©aa, «ar*ws»x 

©icibjel*^. X#«^TP— !f«tt*>0fc. 

ijx— r-;wa*av»Tt>j:v>. £©«*»*. ajtaac 
aa-c** 1 1 %>tzvvx h ©ajtwai:* < 

[0017] (aa«2) sa^ax®***^** 

JO K«S!«*BitaaSB3l^r. ArFl*->7V- 

vx^fcaaufcjt»i&aeE«**»2i« 
^uxaassajw*. itaaK«3t**tt«aa 

0.7 ext»^7>M+t>««MT. ^**3 
€:S«5±IcaaS1t«.. fit. B*©*¥*tt*<* 

T«scwat>©T*o. sb©***©******^* 
bfct>©-cttttv». ::t. «B***©3tttrt©H* 

*H»T7RLfc««2 2tC*€:«abfc.. 

« [0018] a»ajtaas:av»x. s « a«± 

Att^tt©/^->*«^ l ' & * s *- 0.11«n»L/ 

s /^->&mffiT*fc. ite©?t». jt***»e>* 
[0019] «a«3) ssa«2©ia»a}taBc:* 

50 »©wn*^*«twR-5;-i:^jav^*. b»t*©« 



5 

[00 2 01 (MM9i4) *16«2©^«3t««K* 

3 2.3 3 SrKtt. SSttSSiS***®***^ 4 t 

[0 0 2 U tt*, *JOMieJ:*««*JMM | ll«ai 
(0 0 2 2] 

3t*» tz a o a«±^ts« * * * £ fc C J: 0 ±E**-t 

[HI] 
B1 




W WW 



$$H?7 — 2 2 0 9 9 0 

SUET* -fcfc<* fBflEir*S6Wicfi««k 

£0. *UVW7-fOWBW3 :oxe*i6]±u 
0. 1 5 um £JLT<J5/^->^^*-^* r5Itet ^ 

[a 2] *5e^o-«s«^^^B3tfi«osftBaia. 

B. 

[041 *«^O*HC05lli«nJ:^«3tfi1BOia^ 
B. 

B. 

2—]H91ft4Mft« 3 B-lt. 
^ 1 S-K-AMWMMi. 14 
[B2] 
02 



i a s 7 « 




(b) 




sta mm 



BEST AVAILABLE COPY 




IH5] 
B5 




-589- 



BEST AVAILABLE COPY 



